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SECTION   1       INTRODUCTION 

.1     BACKGROUND 

The Army has 
potenUal   from al' 
fulness of  the UH 

ii tort •nmng requiremem  to attain the optimum 
I eoiMonii ;;t   \n the inventory   "The ultimate use- 
IB/j'H' ii.. i scooter could be enhanced by an 

improvement in the hover and cMmb capabilities and the capability 
of the helicopter to reach placard  limit airspeeds under a wider 
variety of ambient -.onumon gross weight combinations 

A limited engineering flight test of  ihe YIÜ3-L-13 engine 
Installed in the UH  ID was conducted by  the U    S    Army Aviation 
Test Activity  (USAAvNfA)   in January  1966      Ihe results  of this 
tost were  reported in Reference e; Section J   Appendix  IV 

The dscmon by the  Iroquois Project Manager to install   the 
T53'L   13  in  future production UH-18/540 hehcopteti resulted  in 
the  requirement  for the test outlined in  this  test plan 

12     DESCRIPTION OF MATERIEL 

The T53 !.■ 13 Is a 
horsepower (SHP) The 
and Is interchangeable 
installed in the UH-IB 
T53'L 13 engine is ace 
compressor. addition o 
producer, and addition 
aire raft in which the 
cest is a standard UH- 
mission of ihß UH  IB 

free  turbine engine rated at  1400 shaft 
engine has the same physical envelope as, 
with,  the T53'L'll enmne currently 
helicopter      The increase  in power of the 

omphshed by the modification of the axial 
f a second-stage compressor turbine gas 
of a second-stage power turbine      The 

T53 L  13 engine wi 11 be installed for the 
IB equipped with a 540 rotor      The  trans- 
s  limited to 1 ICO SHP at 324 rotor RPM 

1.3    TEbT OBJECTIVES 

The objective    of these tests  is  to conduct engineering 
tests  (product mpuivement test*) to meet 

a..    The detailed objectives of Phase B      Contractor s 
Compliance Flight Tests, 

b.    The detailed objectives of Phase D ■ Airworthiness 
and Performance  Tests 

mm 



These tests will be Mmlted to that portion of the 
helicopter flight envelope ^n which differences may be 
expected to exist as a result of the new engine Installation 

Specific objective'. 5?-i to, 

a. Provide sufficwm performance data so that the 
Increased performance provided the UH-1B by the 153-1.-13 can 
be defined 

b. Determine if engine operating Lhai'aclerlstlcs are 
satisfactory throughout the flight envelope 

c      Determine  if any f lying quality def u nencie*:- exist as 
a result of the e/panded flight envelope of  the UH IB/540 rotor 
hel 1 copter 

——~*ammm mmam 



bLCUON  ?       ÜtlAlLS Oh   IhS 

2   1     INTRODUCTION 

The operät'.O'j cnvelcrit1  ot   the UH   IR/b40 rotor heluopter 
witn  tha TbJ L  H fm)^,,.       .lailed is unde»" rnosi operatinq 
conditions   limUed üV  .... c    .callable      insufficient  testinq 
has  been arcomp1 ^iiieo  lu üenne  the stability and control  of 
the UM  IB at  the [jidcdid  i um i airspeed     StabiMty and 
control   test«,  whui, w; 11  de quanUtaUvt;  >n naturf are planned 
for   this evaludt ion 

Airiir'.tl  perturmance and stability  a.-.d (ontio1  and enqine 
characteristics w\ I i be determined t f om sens if ve  test 
Instruments which are  hsted  in Appendi».   Si 

lest results  will  be  compared wth  the  requuements 01 
Military Specification MIL H BbOiA (Reference 1) 

'his   te;.t plan should be  interpreted a.-,  a quide only and 
tests will  be added or deleted as prior   iesl ecpenonce 
d> dates 

2 c    fERFQRMANCE 

2 2   1    CWtb 

2 2   11    Objective 

The objectives  of   these tests, a'e to determine  the 
cl'mb  performi.net'  of   the UH  lB/b40 rotor helscopter wrth  the 
\bl L   li enqine  and  to de term'! 115 the  installed horser»Ov»pr 
0 va ■ l ab ' e  1 n 't he he lv c op i.er 

2 Method 

Two continuous  chmbs will be flown from sea   !ev8l 
tu the servtcs c»?ihtiq at rrihtary rated power   at each 01   the 
t u l i QW 1 ng uo.idi tions  

1— 

.iu 

7000 

8600 

5500 

Rotor speed 

Optimum N2 

Optimum N^ 

Optimum fl^ 

tenter of 
Grav't ty 

Mid 

Mid 

Mid 

MM* 
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The  ci'-mb schedules developed \r\ Reference c   will 
be used dur'ng thc.c  cesu      SuffKient tests will be conducted 
to determvne the      '   r^urn i.ower lurbine speed (N2)  as a function 
of ii\t\ tudti 

2  2   13    Dau ke-iu  n 

Ihe  foliowiii.j data v.i 1:  lie recotded cont^nuousl.v 
during the chmbs ar^    >i^.i cd to standa'ü atmosphei u and gross 
weight conditions 

a      AltUude  (Ship and Boom) 

b      T -, me  10 U 1 (tib 

1.      Airspeed I Ship änd ßoem; 

d      Outside A-.i   lempei dtut».- 

e-     Fuel  LKfcd 

1      Ail  Engine Power Pdrameter^ 

2 2 2    Level   rlight 

2 2 2  1    Objective 

The object've of these tests >s  to supplenient the 
level  flight pefformdnce ddtd ot Reference c with data obtained 
at airc-at'   loading ambient condition combuiattons nor. attain 
able with the  Ibii  i! engine 

2 2 2 2    Me triad 

DdU will be taken ^n ätabilueü  level  1 1 > giu  tiom 
mdAimum dMipeed to appro* »mately 30 knot;,   mdicaiea ci;rspeed 
(KlAb)   in  )0 knot  ' ruremenu     tach speed powt* vr ' i be f'Own 
at a constant thrust coetfioent b>  incredsmg dU'tude for 
successive data points as  fuel  4s consumed     Speed powei  polars 
will be fluwn at an altitude of appro/1 mately 90 percent of the 
service ceilings  deternnned in Paragraph 2 2  1 2 at gross 
weights of   '000 pounds    8600 pounos,  ana 9500 pounds and rotor 
speeds 01   :>'4 RPM dnd 324 RPM fo'  each gross weight 

faimmmmmam 
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2.2.2  3    üdto  Re'iu'.red 

The to)' i i-.) data will be recorded for each point 

ö Al 11 tuü,; 

b AirsDC-o'; 

c Out.sw:.j Air   Icmfjerature 

d fuel  Used 

e. All  trupne Power Parameter^. 

This data wil'  be -eduu-d to standard   dav'.und'f on/,  and  t'- 
a nondimens'.onai form {power coet f i ciein. (Cp).   (h-u-:! 
coefficient  (Cj). and advance ratio (   ))  to cornolement  the 
data of Reference c 

2  2.3    Hover 

2 .2 „ 3 ObjeL tive 

I he objectw« of these  tests   is  to supplement the 
hovenng performance data of Reference c with data obtained 
at qrü'jS weight ambient condition combinations not attainable 
with  the   IÜ3-L   iI engine 

2/2.3.2    Method 

lethered noverinq tests will  be conducted at  a   10 000' 
toot (oi  highjiM  ttst site at skid neujht,-, of ?  feel.  5  feet 
i5  feet  dhd out ot  qround effect (OGEj      A  loao cei    will  be 
placed  in se^'es w'uh  the   U'lhcnnq  I'lne and  ehe   ihruvt 
resulting  from va^ous  power  settings will  oe  recorded      lests 
will be conducted ai each skid height at  roto-   speeds ot  J24 

and 314 RPM      ilhcss RPM s are subject  to change bdst'd on  the 
optimum N2  tests deso »bed  in Paraqrauh 2 2   12) 

2  2.3 3    Data Required 

Hie  following data wi'•'  be  recorded  for each point. 

mmimm 



a     AiL'-iudt 

c Ou t -.■ i o-.   Air   : eiTipe ra t u re 

d f uc '   ^ - 

t All   Lr-jMU   Powt'i   rdCäMif tfer-■- 

t :>kt d ii' ' '";ni 

This  ddla wiM  be   'tduCvd to  itanddrd dav  tuno't'on«   (ind  to 
a non-dimen< lüna i   Mnn  (Co.  ti .   sKid rieiijhtj   ?.... . üIW iir-n^nt 
Ihe dcta  0'  kt»s".-f. u  c 

2 2 A    laseoi* 

2.2 4  i    Übjecr.ve 

The objeci've of  Ihe^e  iest<.   i^  to supplpinenl  and 
vetifv  the tdkeoff  performince dara ot Retfrerii:e t with data 
üütdiiied u.-incj the  Itj3-L - li«enqtne 

2 2  4 2    Method 

UkeoH   ti;sts wvll  be condjcved at  a  10.000  tont  or 
hiqhei   test,  --te       [he  atri,»..m wtli  be   loaded $a  tnat   takeoff 
uüwei   -sv-rlib'e  n  «ultii.tent,  for hovti» »ny at 2  teef  at if'4 
Ri'M e.id  M   ;b  tee;  at  324 RPM      takeoM  perfocmance w« 1 1  he 
definel b>  uiirr, tne rev.ü(mnended tethmque o*  Reference c.   the 
"levfci  «c^ 5erd(.'-on  (cum a 2  tuot  <»kid hetghi'   uthnwiu».       fhn 
technique   'AvoWes e^tdbl l'ihiny a 2  tooi  ho^-i     tnen 
a..i.e i-/ it'nq at,  '.urtilant height until d predf itHin'neu (. iMiioout 
aiiipetd  w  reached     Several  chmbout aM&oeed^ w»l'  n^ u^ed 
to detennsne a refommended fitmbout  airspeed 

2 2  4   j    Data Kvqu'rea 

the  follow^nq data will  be recorded (or each  takeoff 

a      ta'r'tuld fbqht Analyser Plate 

b      AUttude 

i       A1, i'-pt-ed 
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d      Outside Aw   'e-mnerdture 

e      I ue i  '•■or' 

f      A ' '■   Lniv • ^ -   Parame UM 

lh*s data w\ 1 i be "-■' 
non-dimerii lonj e^cts 
tu cumivUrnent   the  d-».t. 

'.-itiddrd day cond'lion^ dnd to ä 
n'Mc Lott < K^enl dvdiidbie i'Cp) form 
:•'   Rcterence ■. 

? 2 5    Airspeed Cni'bration 

2 Z.b  1    Ob,]e' li ve 

the  ubjec t've  ut   l huso   tests   ü  to M*-it"niMi'"   the 
oosition s''O'   or   me  u-:. t   iMupeed svsieni 

7 2 b 2    Method 

A  (,'cnl'ncj bomb with a known  iero  position error 
airspeed ?yitem wi'l be u'red for calibration      lfm test will 
be   flown al  324  RPM    /OOO pounds  und <> m>d center   of qravity 
(C b )   in thmb     level   thqht  and autui otat ion at  any 
conveni en',  dlt 11 ude 

2 2 5  3    Data Required 

Ihe  futlowinq ddia will  be  'e'ord«.jd  »or  earh 
tali brat1 on  f.-'jint 

a       ii»il.rcij Bomb A>rspeed ana AUMude 

t!       '■;■•:',   jy... iLin Ai-opeed and AUiiudf- 

Fuel   Used 

d        ÜUl.'jUli;   A' f    ; empt» e t.w e 

e      M' qht. '„ondi lion 

2  .i lABUlil   AND  CÜNiRÜt.  AND LNGlNf.   CHARACTLR1S11CS 

2 , 3    I      St.iDl t ' !y    -jnO   Lun!.'0) 

2  i  i   i    Object've 

ihe objective of these tests \s to insure that there 
is no detsmvanon of Kandhnq qualities due to the expanded 
11»ant ehvelope 

L. mmmmam 



2.. 3   1.2    Methcü 

lesti wil'  ut '.ünüuc'.ed to evaluate thf itdtnlvty  and 
control  charocter-        .at   th« placard  Itmit airspeeds which 
have been up to nwv JOJC ;   iiuble  ui the UH 1R/S40  rotor 
heMcoptft      Eöih o!   i.-.. vn  ihe  folluwtnf) pdrdt]rdphs will 
be  conducted l-> de    m . .•.'iia'' ^.tatjtbiv and control 
character» 5. ttc 

2  3   1.2   I     btdtu  vor.ij   ''.i^-rol   Stabt)'-(y 

ihe appc-   nv   itatiic   'ongi tudwe, ■     unthty will  be 
evaluated by ^lowincj the heluopter from i -elected 1.1 \m speed 
b>   the u-ie of  the  !üftqu,ud*,nal  «.yclu  con^o1      hie    ^ileclive 
puch conitol w))i  he maintained  sn the triin (^osiUon      Altitude 
will   be di'owed to «^<y      Stabthzed oatd potfUs  wfH   ne 
recorded est-y 4 knou  thiuügh  -.ht:  sne^d •«n-.ji.  oi   »nLe'CÄt 
ic-sli  w. 1 i  lit v.ijiiO'j-,.fed at  thy  füHuwifu/  .örttlii.^Ofis 

1                           initia!   tnm Cortdt t^on                                                                _J 

Airspeed A! t Uude 
ft. 

Rotot 
RPM 

Lerne r a 
Gi'dV I tv 

Gross 
Wo:qhl 

lb 

Speed Ranqe            > 
ot   Interest            \ 

i       v max bOOO 324 Aft /500 VV^     to V          20 kt 
max          max                 •; 

Vnsj    to v          20 kt 
ma»          ma" !          ma* 0 9 Sfvue 

Cfti hnci 
324 Aft 7500 

1        V 
I         ma« 

bOOO 314 Aft /';ÜÜ    \ v   i     »0 Vr.       20 kt 
j    mi >.              inn • 

1        v ma* 
büöO ' K4 Fwd »bÜO v         ' u   v           20  k I 

m.i»           nid« 

lllax 
5000 324 At l ' 9500    j V   ,     lu  V           20 kt     j 

3 —           -1 

2.3.1 2 2   itatK uatera'  Dtrectiiona) Siabtht y 

The static  lateral  dkrectiona) stability charact- 
ertütus will be evaluated during äteddy, non  tu^nmq sideslips 
Data wt H be recofdtd 'n appro* smateiy 3-deq'-ee sideslip 
increments      Airspeed win  oe mamtamcd at a constant  vdlue 
Tests  wU i be condu  ted to  »he placard sideslip  l'Tnt  dt each 
of   the  U'in • ond) t ions   luted  in Paraqidph ?.   .t  1  ?   t 



2   ">   \   (   i     jidewo'd find kttt'Vidtd  M?qht 

u Jin iiiu, w.man 

hOver-r-     hrtr^C tCf lütKS   in  tfüi&WUiUi   dnd   i-iHwinds 
■    .'d and  lea'wd'd  th^hi     Tlala will 

.lewd'd  sind   ■•cj.'v/ö-a   i'^ht   ustfu;)  d 

-'■•',:      Un'c^-b cui>*.;ci   i iin1 ut.Tons 
•■■ ■    '.uwS'd   (IfQh:   will   be  runducted 
Ui'.t^  will  be  conduutca c,L a    0.000 

tüOr.  0/   nujhet   <:•' t' ti.Je  tcsl  sue  at. a  <\'os\ weiqhl whi'.h 
(fsuin   sn a hOvefnq SKSü hei.qht ol   !b   teet  or 95ÜÜ puunds 

bt   i ti u» dud   i ii   S i.ut. . 

pa■:'>.• sth ic -e »is n ; i^ 
die encuünte' ed i ■ di 
10 atr,peedi   ü!   3Ü Kn 

j'   n  '/i.   ^[j(iC"d     w: i     Lt   t: v ••   uO't?d  Uy  flit nfi'-   c   ' i^   -; .   -      ' un     d! 
e.-^: i",  :■'   'fin   *im t und'-uouu   ii.. u.'d   • ri i'ü'rin- 'ph /       i   .'   i       Ihp 
'.cnt.', w  w» *1   be  hold  n.'.ed  lot   1  se ^nd or  unu';   ••e«.\''VL""v 
be>. uines  ne. t:, >/<it)- 

2   j. 1   2  b    Dyndm't  bUbi li ty 

ihe d"1  (.,^ift.  reacuon tüiiuwinq dn abrupt  iqjaLi 
diSturDdact;   W'l.   De  eveiwdted  by   tdpuily   dlSpliU ini]  a   COlUro« 
1 incf!  from tiMin    hoid^ntj > t  for   i  i.o.'..ünd.   then ^u^mnq the 
conlrül   '-j  me a«tq'«ndl  \t'm pobiuon      A control  .pq will  be 
used  '•.o iniu'f ä'.iu'dle   winuis      le'vts  will  be cortduited acout 
aM   three  a'ts   ui  two'di fee U uns  at.   the  trim <ündniün-   'nsted 
in  t'.i'ayrdph  ?  .i   i   /   1      Atfe>   the  tnpui   the '. onnoi.   wH  be 
he'd   •■vd  .jnT-l   fht.'  'eiuStuvt) nioUoii  damp'-  out  yr   rtiuvt'iv 
bt Lüiiii..   nt ■.' ..   •.•"; , 

2 J   i   ^   b    CO»I 'Oi 'dbi IH«, 

Ihe  i ont i o   'öbt h t>  wt 1 !  be  ev-^uaU'd Dv  .:' i' .,-, mj 
the nvjt'ün  n\   'he n^.   «upter  ittte»"  •ibfup..  c u;p  t\pc  'jrn.-oi 
:npw.!.j  JD?  ippi'pd      \\\*. pd'tiii>p ic • v  a',   i>d'i   i. v i ■     ■ ii;,!. ■ ' .HV. e 
i n * v,-i 11.».)?; (tq   '-he  ■. en t f o ■ f ab 111 tv  a < r   the   < f .fiO'i ■ i   . \w-> • > ifiwin 
rate:  ond  . eiv. i'.' v ty  (ma»tmuni anqu^i»   cc-, <•■ tft-it lot.)  ^ne  Mit 
turiet-  after  tontrol   ^npot at  whuh thes^ roa.» iwvms  O'.v.u- 
Te:-!v  will  be   • ondui. u-d about  all   cur-,   tn  two di^-.t'-jt^   fit 
t. tu- rn    ur.ci  (»on1-   i,'.-'(-:d  ' n Ca'üqrrtph i. ü(i I ' i? i 

■■np^L.   oi   '^pp'o; miau !y   1/4     l,-<   ntd.   i   ' n« h will   be   UMü       A 
conl'Ci   '"j wt''  be vj-ed to  insurp  prpi.\sp   »nputf      A'i   inputs 
w'ii  be he ■ c  untii  m i - - [nL-'m »aie  is  obisinvd n»   «ecovety  become> 

^..^i^^a^HM^M^baMH^ 
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2,3  13    Data Roqu'-ed 

Ihe  to-'v,  -■■■] data w.ll be recorded continuously during 
each test 

a. leit  A»■ 

b Tei l A;'   too.t; 

c Outsell; A*>   iemoeraluie 

ü fu^;  Ui-ed 

e Anq'p^   ai   Sutoslp and At i.-nA 

I Anqiei  ot  Pitch    Roll  and  'aw 

Q Ri\G^   of   P) I ch,   Rol t   rfnrt  f/tw 

h Al I Control  Postnons 

i C,fi   Normal Acceleration 

This  data wHt be  cr.di.y^ed and presented »n  the  format  speLif^ed 
In Reference  f.. 

2  3.2    Engine Characteristtc«. 

2   3  2   1     Ob.ieC '•/«? 

!ne ot>.)ectvves of  ihest; te^is  tu«,   tu in^u/»-  that no 
übjei-'. vündbli; •.hAraLte1"'st:ii.i   resuU   ifont rn.> td'^-nn xn<- 
Ibi '„   (i   m  the UH   iß and  to obtasn an cvtunatf  wt   »he  ?.utic 
engine cha"*^!. te.''i sues,  änd cümpbartee'wUh  the cjudrafitees of  the 
engine mud«!  spec, ■ t'calton  (Reference Oj 

2.3 2.2    Method 

Anv onic. f! onabt« charai. tensiu? oi the I&i i li 
Observed dunng othpr tests wtll be nof.ed dnd investiqated 
fur the»" during these  te^ts 

10 
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Ihe prejenie ot  anv -.omp'-essoi- staM  or  other 
undesirable  featu'^  vyi 11  De evdiudien by us^nq  rapid engine 
■^ccelertfttonj,  O'-    i       -i*    on1, ar coih a high and d'low 
a'tv'.ude      RecOvO'-    • H.    utoroiauoni wi'J  be  simulated w^th 
a',  led^t three  ra'.tij u    , demand at each of   tne two 
alt*, tudei      Lng'iic  <>■.      J    OWUKJ an auiü'utcUional  entry 
wili  be evaluated 

In conjun,., üü wiih uLtier   te^ t^ measurements  of 
compressor  ^nlet.  >.■::■    ^i^;,^» t- 'ind uir,,^ ^-.J«T will  be taken 
to determine  tnsu    y.  ud   IOSJIU wth r.ht ■'.■i u   '3 enq>rie 
»m-u I 'ed 

The sea   '«vel  ijertorman*.e of   the  fii^ f«,i ■.■.-d etiguie 
wi 1'   De evaluated by  u-inq a ser  es ü'  sU'-U     uu^   ai  sevei.il 
IC'OI   RPM s  and pöwet   seljtncjs      Cor lectiuiis y.il-i  be made  tur 
!hK  vdc^ouj   insid   id'son  losses  tv dpi.nimtne    v   the uiUn^taUed 
püivL"   cva> table  and in* respondmy  (uel   fluw meei   the  appropriaxe 
cjuarantees  of  the engine mode'  specification  IHeterenLe  d) 

2,3 2  i    Data Required 

The  foftowlng data w;'l>  be recorded continuously 
during each  test 

a Airspeed {lest System) 

b AltUude  (Test System) 

r Outside A'M"  lempe.'dtuie 

d 1ue ■  used 

e ' i me 

f Co' •«'. 11 ve Stick Position 

q Al'- (.ng'ne Pow«'- Parameters 

am 
... ■■   .,.,...,. I; 
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StdjpN  3,     APPENDICES 

APPENDIX I  - TEST DIRECTIVE 

COPY 

DEPARTMENT OF  THE ARMY 
HEADQUARTERS,  U.  S.  ^M TEST AND EVALUATION COMMAND 

ABERDEEN K ..»..u aKÜÜflD,  MARYLAND    21005 

AM3TE-BG 9  FEB  1966 
4-6-0150 

SUBJECT:    Test Directive, Product  Improvement Tests  (Phase B 
& D).  T53-L-13 Engine 

TO: Commandinq Officer 
U.  S.  Army Aviation Test Activity 
ATTN.     STEAV-PO 
Edwards Air Force Base. California    93523 

1. Re fe rences. 

a. T53-L-13 Test Planning Meeting,  18 November 1965, 
Iroquois  Field Office, St.  Louis, Missouri. 

b. Letter, AMCPM-IR~T, dated 2.9 November 1965, subject: 
T53-L-13 Test Planning Meeting. 

c. Letter, AMCPM-IRFO-T, dated 27 December 1965, subject: 
T53-L-13 Test Program, Control  Chart. 

d. USATECOM Project No.   4-3-0150-17. 

2. Background. A continuing product Improvement program is 
being purs'ue'd Dy"Tta Iroquois Project Manager. A portion of this 
program has  led to  the development of the T53-L-13 engine whigh 
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AMSTE-BH 9  FEB  1966 
SUBJECT:    Test Directive,  Project Improvement Test (Phase B 

& D). T53-L-13 Engine 

1s designed to Improve the high ambient temperature an'd/or 
altitude performance of the Uh-1  series helicopter.    The 
T53-L-13 engine  Is schedule«  10 be qualified by the 
contractor by May  1966.     rue subject tests are several  of 
a series  of tests to be conducted for the purpose of 
verifying  that essential  military characteristics of the UH-1 
series helicopters have not been adversely affected and to 
establish the durabiliLy,  operational capability,  and 
maintainability of  the T53-L-13 engine. 

3. Descnptjop of^ Material.    The T53-L-13 1s  a gas 
turbine engTne'rate'cf at'ITÖÖ'Thaft horsepower derated to  1100 
shaft horsepower for installation in the UH-1  series helicopter. 
The T53-L-13 engine envelope and mounting points  are the same 
as  the previous standard T53-L-n  engine and require    only 
minor installation modifications.    The increase in power is 
accomplished by modification of the axial  compressor, addition 
of a second stage compressor turbine (gas producer), and the 
addition of a second stage power turbine. 

4. Tes _t Ob je c tl ve s. 

a. Conduct product improvement tests on the UH-1B 
(540)  and UH-1D helicopters equipped with the T53-L-13 engine 
to meet: 

(1) The detailed objectives of Phase B - 
Contractor's Compliance Flight Tests. 

(2) The detailed objectives of Phase D - 
Airv/orthiness and Performance Tests. 

b. These tests will  be limited to that portion of the 
flight envelopes of the two helicopters where differences may 
be expected to exist as a result of the new engine installation. 

5. Responsj_b111t#,    The U. S. Army Aviation Test Activity 
is ass1gneTuie~res'pbns1b111 ty for planning, conducting and 
reporting of the subject tests. 

13 
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AMSTE-BG 9  FEB  1966 
SUBJECT:    Test Directive, Project Improvement Test (Phase B 

& D).  T53-L-13 Engine 

6. Coordination.    Coordinate the test plans with, the 
following agencfes'äs a minimum. 

a. Iroquois Project Manager. 

b. Iroquois Project Manager Field Office. 

c. U.  S. Army Aviation Materiel  Command, ATTN; 
SMOSM-EAA and EGPT. 

7. Sp_ed_a 1_ Ins true11 cms. 

a. These are Category II  tests. 

b. USATECOM Project Numbers  assigned to these tests 
are: 

(1) 4-6-0150-01,  Phase B. UH-1B/540 T53-L-13. 

(2) 4-6-0150-02,  Phase D, UH-1B/540 T53-L-13. 

(3) 4-6-0150-03,  Phase B, UH-1D T53-L-13. 

(4) 4-6-0150-04,  Phase D, UH-1D T53-L-13. 

c. Planned initiation of the Phase B tests  is 
26 September 1966 and the scheduled completion date is   10 
October 1966. 

d. Planned initiation of the Phase D tests  Is  17 
October 1966 and the scheduled completion date is  15 January 1967. 

e. Two test helicopters will be used for these tests; 
specifically, UH-1B/540 S/N 64-14105 and UH-ID S/N 60-6029, 

f. Supply support for the T53-L-13 engine peculiar 
parts will  be provided by separate contract. 

g. Additional  support requirements will be identified 
and forwarded to the appropriate action agencies. 
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AMSTE-BG 9  FEB  1966 
SUBJECT;    Test Directive, Product Improvement Test (Phase B 

& D) ,  T53-,.-l3 Engine 

h.    Unprogreinmed funds necessary for the conduct of 
this  test will  be  requested from the Iroquois Project Manager. 

8.    Jest P ] ans^ancl Report^. 

a.    Prepare (\nd forward two test plans  to the Iroquois 
Project Manager for approval by 1 March  1966.    One plan will 
cover USATECOM Project Number 4-6-0150-01/02 and one plan will 
cover USATECOM Project Numbers 4-6-0150-03/04. 

b.    Establish  interim project manager reporting require- 
ments. 

c. Prepare ard distribute a final   test report within 
60 days following completion of the flight test on each 
helicoDter and phase.    A test report for each specific USATECOM 
Project No,  reference paragraph 7.b.  above, will  be prepared. 

d. Distribute the approved test plans  and reports  in 
accordance with inclosure 2. 

9.    Safety.    A safety of flight release is scheduled for 
26 September'1966. 

10.    Security.    These tests are unclassified. 

FOR THE COMMANDER: 

2 Incl 
1. TSMS Forms 
2. Dlstr List 

Copies furnished: 
CG, USAMC, AMCPM-1R 

w/1ncl 2 
CG, USAAVCOM, SMOSM-EAA 
w/incl 2 

CG. USAAVCOM, SMOSM-EGPT 
w/incl 2 

CG, USAAVCOM, AMCPM-1RF0 
w/incl 2 

PRES, USAATB. STEBG-TP 
w/o incl 

/s/    David M. Kyle 
DAVID'M. KYLE 
Colonel, GS 
D1r, Avn Mat Testing 
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APPtt'Oix  11       iuPf'OK'   ktJiUlKEMÜn  ANÜ TESI   INS IRUMENTATION 

SUPPOR1 

Acli V: t>   (USAAvNlAi   ö  • 

2       IEJI   'MSTftUMEMiA'   w:i 

>ble  10  triu U    j    Arniv  Av'aPon   Test 
i:i f*1   to con du;. I  'hi ^   tn'-f 

will  be Cäi'brateu ,>--(■  an3 jfier  I'K..   .t-i 
A11   > ii'i l • j'iieoi;. 

An  undeU'inii nf.'i ^iv ^n t   o?   ihi»   \rr-trui'^r. ui t ic  w 1 >   be 
tfii tailed D>   '.hf;'  ,111'*(-unr'   rodlifKlü»'  (J'"'0'   iu dfi'vP'y  ut   rhe 
at reran  i-o  the UiAAvN'A 

A cest  a^'^peed system w»li  be  ms ui'ed      rne 'Tystem 
con'..>s'.j   ü'   a  6  tool  bOörn   wu tailed  at   uie   d'üat   ut   the  a'nrafl 
with  a  sW^e-triy p'toi  system and suu».  system 'YAPS '••> 
riOunte.d at   the ^nd ot   the  buum 

2   i    PlLÜl   ENG1NEF.H PANbL 

Ihe  foslowifuj    unu w^ 1 i  be  required on  the pilot 
enijin^ar pdnel   tc   yUusi   itHCit'dtng and uplhijht  refeience 

ä      Bourn S^slem A< < speed 

b      Boom iyslem Alt»tude 

üutsidc Aw   'empftratare 

d      '■'jpi   Mow Stepper Mo'O' 

t H' ijh   iO' (i^e   ;. nd» i dlor 

g , ' Ow  tO'que  1 ndi eaten' 

h L-'haust Ga?   lemperature 

1 Ga-  Pfodufer KPM 

■nTwr- 

L_ 
■ 
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d 

j..    Sensitive Roio--   idi.hometei 

k        Col iec L' "f   M ' iK   PO!. 1 11 Or, 

\      Angle  ot  .-.• ^ ■ . 

m      Photo Pan« ■     ■ . ••   "4.'.nef 

2,2    PHOTO PANLL 

The  foMu^inq  tlcnia v.• 1 •  be  reniiueü un a photo pane 
equipped w. tn an   ' nie'yd lometf-r  to ^arv  f i Un speed. 

a      Boom bys tt/i A' i speed 

t,,    Boom Sy5 tern Alt) tude 

Outs *ds A) i   iempet df.ure 

Fuel   lotdlt/ef 

i      High  Torque  Indicator 

f-  , LOW  Torque Indtcator 

9      txhäust Gas  Temperature 

h      Gas  Producer RPM 

i      Sensitive  Rotor  Idchometer 

,1      Cü'leci-ivft Stick, Portion 

It      Stop Watch 

1      ClocW 

m      Photo Panel  f-rame Number 

n      Cor re lation Counter 

o     tngmeef   and P» lot  Events 

■'•■''■• -•■ —'-■ 

\^^:Ä 
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2  3    OSCILLOGRAPH 

The foilowinn  wms will  be required on an oscillograph, 

a. Angle or  A tu • 

b Angle  of   S.d. 

c LOngUudindi   Lonifoi  Pos)t\on 

d lateral  i.OMuoi  Pobn.ion 

e Pedal  Pos■l.on 

f. Ang'e or   YCJW 

g. Angle of   V\ tch 

h, Angle  Of  Ro 11 

i, Rate of  Pitch 

j Rate or Roll 

k; Rate of  Yaw 

\ C G    Nomai  Acceleranon 

m. Enq^eer s Lveni 

n Pilot  s  F.veni 

o CoüecUve Puch Poiit^on 

 _^^^_ ^^mmmmmmmm 
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APPENDU   III       TEST SCHEDULE 

l      Schedule of Events 

Prehmlnär.y Pldnnh... 

Test Dlreceive Issued 

Test Plan Submission Date 

March 1966 

February 1966 

April 1966 

lest  I tern Delivery  'ar^et Date September 1966 

Instrumentation and Cchbration Completion 
Target Date September 1966 

Test Beginning Target Date (Phases B & D) 

Test Termination Date (Phases B & D) 

Una 1   fest Repo» t 

October 1966 

January  1967 

March  1967 
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APPENDIX  IV      REFERENCES 
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28 February  1966.   Subject:    "UH-1 Project Manäqement Control 
Prooram  -  UH-1/T53 L-i3  Test, Proqiam 

c      F^nal  Repo»?  of Pha^e D Performance  tests  of  the UH-IB 
Equipped with a 6^0 Rotor,  U    S    Army Aviation Test Activity 
(USAAVNTA).  Report Not  Vet Pubhshed 

d.     Spec'f uat lOK No    104 33,    Model  SpecU u at i on  Tbi L13 
Shaft  turbine Enq-ne   '  Lycomtnq Dui&iün of AVCO Corporation. 
30 September  1964 

e      "F^.pal  Report  of  Enq^neertnq  lest  of   the Y153-L  13 
Engine  installed  »n  the UH'ID Hehcopter,"' USAIECOM Proiect No    . 
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f      Mil H-8501A.   "'General  Requirements  tor Helicopter Flying 
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3 Apn ]  196? 
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